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Laird) model with the corresponding interpretations. 
 
Figures: 
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Figure S5: Forest plot of the endpoint dehiscence (<4 weeks follow-up) stratified by study design. 
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Figure S7:  Forest plot of the endpoint pain (>12 weeks follow-up) stratified by study design. 
Figure S8: Forest plot of the endpoint plate removal (overall follow-up) of studies including pediatric 
patients versus adult patients. 
Figure S9: Forest plot of the endpoint plate removal (overall follow-up) of studies including patients 
with mandibular fractures versus non-mandibular fractures. 
Figure S10: Forest plot of the endpoint plate removal (overall follow-up) stratified by ≤1-year and >1-
year follow-up. 
Figure S11: Forest plot of the endpoint revision surgery (overall follow-up) stratified by study design.
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Table S1: Electronic databases with the corresponding search details. 







("Orthognathic Surgery"[Mesh] OR "Orthognathic Surgical Procedures"[Mesh] 
OR "Osteotomy, Le Fort"[Mesh] OR "Osteotomy, Sagittal Split Ramus"[Mesh] 
OR "Mandibular Advancement"[Mesh] OR "Facial Bones/surgery"[Mesh] OR 
"Facial Injuries"[Mesh:NoExp] OR "Maxillofacial Injuries"[Mesh] OR 
"Maxillofacial Abnormalities"[Mesh] OR "Malocclusion/surgery"[Mesh] OR 
maxill*[tiab] OR mandib*[tiab] OR jaw[tiab] OR orthognat*[tiab] OR 
craniofac*[tiab] OR craniomaxil*[tiab] OR retrognat*[tiab] OR 
orthodont*[tiab] OR zygom*[tiab] OR split ramus[tiab] OR "Facial 
injuries"[MeSH] OR ((orbit*[tiab] OR facial[tiab] OR face[tiab] OR nose[tiab] 
OR nasal[tiab]) AND (fract*[tiab] OR injur*[tiab] OR  reconstruct*[tiab]))) 
AND ("Absorbable Implants"[Mesh] OR "Internal Fixators"[Mesh] OR 
"Fracture Fixation, Internal"[Mesh] OR plate*[tiab] OR screw*[tiab] OR 
miniscrew*[tiab] OR miniplate*[tiab] OR implant*[tiab] OR osteosynth*[tiab] 
OR osseointegrat*[tiab] OR osteofixat*[tiab] OR osteotom*[tiab] OR 
fixat*[tiab]) 





AND ("Absorbable Implants"[Mesh] OR bioresorb*[tiab] OR biodegrad*[tiab] 
OR bioabsorb*[tiab] OR bioadsorb*[tiab] OR absorb*[tiab] OR resorb*[tiab] 
OR adsorb*[tiab] OR "Lactic acid"[MeSH] OR lactic acid[tiab] OR "Polyglycolic 
acid"[MeSH] OR polyglycolic acid[tiab] OR "Hydroxyapatites"[MeSH] OR 
hydroxyapatite[tiab] OR biologically inert[tiab]) 
NOT ("Case Reports" [Publication Type] OR "Review" [Publication Type])  
NOT ("Animals"[Mesh] NOT "Humans"[Mesh]) 
EMBASE 
(http://www.embase.com/home) 
('craniofacial surgery'/de OR 'cranioplasty'/exp OR 'face surgery'/de OR 
'maxillofacial surgery'/exp OR 'nose surgery'/exp OR 'orthognathic 
surgery'/exp OR 'orbit reconstruction'/exp OR 'maxillofacial injury'/de OR 
'skull injury'/exp OR 'skull'/exp OR 'face fracture'/exp OR 'skull 
malformation'/exp/dm_su OR 'craniofacial malformation'/exp OR 'face 
malformation'/dm_su OR 'malocclusion'/exp/dm_su OR (maxill* OR mandib* 
OR jaw OR orthognat* OR craniofac* OR craniomaxil* OR retrognat* OR 
orthodont* OR zygom* OR ‘split ramus’ OR ((orbit* OR facial OR face OR nose 
OR nasal) AND (fract* OR injur* OR  reconstruct*))):ab,ti) 
AND ('bone plate'/exp OR 'bone screw'/exp OR 'internal fixator'/exp OR 
'fracture fixation'/exp OR 'bioabsorbable screw'/exp OR 'biodegradable 
screw'/exp OR 'biodegradable implant'/exp OR 'orthopedic fixation device'/de 
OR (plate* OR screw* OR miniscrew* OR miniplate* OR implant* OR 





osteosynth* OR osseointegrat* OR osteofixat* OR osteotom* OR fixat*):ab,ti) 
AND ('biodegradable implant'/exp OR 'bioabsorbable screw'/exp OR 
'biodegradable screw'/exp OR 'lactic acid'/exp/mj OR 'polyglycolic 
acid'/exp/mj OR 'hydroxyapatite'/exp/mj OR 'biosorbent'/exp OR (bioresorb* 
OR biodegrad* OR bioabsorb* OR bioadsorb* OR absorb* OR resorb* OR 
adsorb* OR ‘lactic acid’ OR ‘polyglycolic acid’ OR hydroxyapatite OR 
‘biologically inert’):ab,ti) 
NOT (('animal'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 
NOT ('review'/exp OR 'case report'/exp OR 'conference abstract'/it)  
Cochrane Central Register of Controlled 
Trials (www.thecochranelibrary.com) 
(maxill* OR mandib* OR jaw OR orthognat* OR craniofac* OR craniomaxil* 
OR retrognat* OR orthodont* OR osteotom* OR zygom* OR “split ramus” OR 
(malocclus* AND surg*) OR ((orbit* OR facial OR face OR nose OR nasal) AND 
(fract* OR injur* OR  reconstruct* OR surg*))) 
AND (plate* OR screw* OR miniscrew* OR miniplate* OR implant* OR 
osteosynth* OR osseointegrat* OR osteofixat* OR osteotom* OR fixat*) 
AND (bioresorb* OR biodegrad* OR bioabsorb* OR bioadsorb* OR absorb* 
OR resorb* OR adsorb* OR "Lactic acid" OR "Polyglycolic acid" OR 
Hydroxyapatite* OR “biologically inert”) 







Table S2: Endpoints divided into five time units. 
Time unit Endpoints 
Perioperative Plate and/or screw breakage, operation time, and handling by surgeon 
Short-term (0-4 weeks; soft tissue healing) Infection, dehiscence, malocclusion, pain, swelling, plate exposure, MMO, abscess, 
and analgesics used 
Intermediate  follow-up 
(6 – 12 weeks; bone healing) 
Malunion, mobility of bone segments, malocclusion, MMO, TMJ-dysfunction, and 
pain 
Long-term follow-up 
(>12 weeks; degradation effects) 
Palpability of plate and screws, malocclusion, pain, swelling, satisfaction, TMJ-
dysfunction, MMO, abscess, and MFIQ 
Overall Symptomatic plate removal, additional surgery (not plate removal), and total costs 
MMO: maximal mouth opening; TMJ-dysfunction: temporomandibular joint dysfunction; MFIQ: Mandibular Function Impairment Questionnaire 
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Table S3: Excluded articles with reasons for exclusion after full-text screening. 
# Author (year) Reason for exclusion Reference 
1 Ahn et al. (2010) Surgical procedure not relevant for this review 1 
2 Bakelen et al. (2014) Surgical procedure not relevant for this review 2 
3 Ballon et al. (2012) Surgical procedure not relevant for this review 3 
4 Blakey et al. (2014) Surgical procedure not relevant for this review 4 
5 Bohm et al. (1998) Insufficient details reported 5 
6 Bouletreau et al. (2005) Both groups consist of biodegradable and 
titanium osteosynthesis 
6 
7 Champy et al. (1992) No control group 7 
8 Cheung et al. (2004) Surgical procedure not relevant for this review 8 
9 Cheung et al. (2008) Surgical procedure not relevant for this review 9 
10 Costa et al. (2006) Surgical procedure not relevant for this review 10 
11 Dhol et al. (2008) Surgical procedure not relevant for this review 11 
12 Ferrretti et al. (2002) Surgical procedure not relevant for this review 12 
13 Fuente del Campo et al. 
(1996) 
No control group; Biodegradable plates with 
titanium screws used 
13 
14 Harada et al. (1997) Surgical procedure not relevant for this review 14 
15 Hashiba et al. (2007) No relevant endpoints for this review 15 
16 Ho et al. (2011) No pure biodegradable group, only titanium or 
mixed groups 
16 
17 Hwang et al. (2017) No pure biodegradable group, only titanium or 
mixed groups 
17 





19 Illi et al. (1989) Children with syndromic disorders included 19 
20 Imola et al. (2002) Review paper 20 
21 Janickova et al. (2018) All data are reported by fracture-level. Authors 
were not able to provide data by patient-level.  
21 
22 Kallela et al. (1999) Review paper 22 
23 Kobayashi et al. (2004) No control group 23 
24 Kretschmer et al. (2011) Surgical procedure not relevant for this review 24 
25 Landes et al. (2006) Surgical procedure not relevant for this review 25 
26 Landes et al. (2007) Surgical procedure not relevant for this review 26 
27 Landes et al. (2014) Patients with cleft lip and palate included 27 
28 Landes et al. (2015) No control group 28 
29 Lee et al. (2014) Surgical procedure not relevant for this review 29 
30 Lee et al. (2014) Surgical procedure not relevant for this review 30 
31 Lee et al. (2014) Surgical procedure not relevant for this review 31 
32 Liu et al. (2016) Surgical procedure not relevant for this review 32 
33 Matthews et al. (2003) Surgical procedure not relevant for this review 33 
34 Menon et al. (2007) Same population as Menon et al. (2012), with 
shorter follow-up 
34 
35 Norholt et al. (2004) Surgical procedure not relevant for this review 35 
36 Obwegeser et al. (1994) No biodegradable osteosynthesis used, only 
resorbable sutures 
36 
37 Paeng et al. (2012) Surgical procedure not relevant for this review 37 
38 Park et al. (2010) Surgical procedure not relevant for this review 38 
39 Pistner et al. (1991) Review paper 39 
40 Stockmann et al. (2010) Surgical procedure not relevant for this review 40 
9 
 
41 Stuck et al. (2011) Review paper 41 
42 Tan et al. (2011) Surgical procedure not relevant for this review 42 
43 Tuovinen et al. (2010) Surgical procedure not relevant for this review 43 
44 Turvey et al. (2006) Surgical procedure not relevant for this review 44 
45 Ueki et al. (2005) Surgical procedure not relevant for this review 45 
46 Ueki et al. (2006) Surgical procedure not relevant for this review 46 
47 Ueki et al. (2009) Surgical procedure not relevant for this review 47 
48 Ueki et al. (2011a) Surgical procedure not relevant for this review 48 
49 Ueki et al. (2011b) Surgical procedure not relevant for this review 49 
50 Ueki et al. (2012) Surgical procedure not relevant for this review 50 
51 Ueki et al. (2015a) Surgical procedure not relevant for this review 51 
52 Ueki et al. (2015b) Surgical procedure not relevant for this review 52 
53 Ueki et al. (2017) Surgical procedure not relevant for this review 53 
54 Yoshioka et al. (2012) Surgical procedure not relevant for this review 54 
55 Yu et al. (2014) Surgical procedure not relevant for this review 55 












patients Gender (M/F) 
Age (mean±SD or 
median (IQR) in yrs) 
Osteosynthesis system (outer 
screw diameter in 




(B to T, n) 
Osteosynthesis 
principle Duration of MMF Follow-up 
 
T B T B T B T B T B     T B T B 
Randomized controlled trials 
Bhatt et 
al. 






18-46) Synthes (2.0) 
Inion CPSa 
(2.5) 21 mandible 19 mandible 1 
Champy’s 
principlek No 2 wks 1 and 2 mos 
Buijs et al. 
(2012)58 10 8 8/2 8/0 37±12 35±16 
KLS Martin 
(mandible 2.0; 
zygoma & Le 




& Le Fort I: 
2.0) 
6 mandible, 3 
zygoma, and 1 
Le Fort I 
4 mandible, 4 
zygoma  4 
Champy’s 
principlek 
Soft guiding elastics; 
up to 2wks 8 wks 
Ahmed et 
al. 
(2013)59 35 34 31/4 31/3 34.3±10.7 31.3±11.1 True-dynamic Bonaplatesb Mandible, unknown number 
  





(2013)60 10 8 8/2 8/0 37±12 35±16 
KLS Martin 
(mandible 2.0; 
zygoma & Le 




& Le Fort I: 
6 mandible, 3 
zygoma, and 1 
Le Fort I 
4 mandible, 4 
zygoma  4 
Champy’s 
principlek 
Soft guiding elastics; 









patients Gender (M/F) 
Age (mean±SD or 
median (IQR) in yrs) 
Osteosynthesis system (outer 
screw diameter in 




(B to T, n) 
Osteosynthesis 
principle Duration of MMF Follow-up 
 




(2015)61 10 8 8/2 8/0 37±12 35±16 
KLS Martin 
(mandible 2.0; 
zygoma & Le 




& Le Fort I: 
2.0) 
6 mandible, 3 
zygoma, and 1 
Le Fort I 
4 mandible, 4 
zygoma  4 
Champy’s 
principlek 
Soft guiding elastics; 
up to 2wks 8 wks and 1 yr 
Sukegawa 
et al. 
(2016)62 6 6 5/1 4/2 48.0 53.2 Synthes (1.55) 
GrandFix 
(2.2)c Zygoma  NA 
Soft guiding elastics 
when appropriate ‘Every 2 months’ 
Gareb et 
al. 
(2017)63 10 8 8/2 8/0 37±12 35±16 
KLS Martin 
(mandible 2.0; 
zygoma & Le 




& Le Fort I: 
2.0) 
6 mandible, 3 
zygoma, and 1 
Le Fort I 
4 mandible, 4 
zygoma  4 
Champy’s 
principlek 
Soft guiding elastics; 














patients Gender (M/F) 
Age (mean±SD or 
median (IQR) in yrs) 
Osteosynthesis system (outer 
screw diameter in 




(B to T, n) 
Osteosynthesis 
principle Duration of MMF Follow-up 
 
T B T B T B T B T B     T B T B 
Prospective cohort studies 
Leonhardt 
et al. 













1 and 6 wk, and 6 
mos 
Qiu et al. 






20-54) Bang Xi (2.0) 
BioSorb FXd 
(2.0) Mandible, unknown number 
 
 Yes 3 mos 
Mahmoud 
et al. 
(2016)66 13 14 9/4 9/5 34.1±16.1 29.2±11.2 
 
Bonaplatesb 13 zygoma 14 zygoma 
 
NA NA 1 yr 
Leno et al. 
















2, 4, and 6 wks & 3, 









patients Gender (M/F) 
Age (mean±SD or 
median (IQR) in yrs) 
Osteosynthesis system (outer 
screw diameter in 




(B to T, n) 
Osteosynthesis 
principle Duration of MMF Follow-up 
 
T B T B T B T B T B     T B T B 
Retrospective cohort studies 
Bell et al. 
(2006)68 222 59 203/62 29.1 (range 2-92) 
Synthes (1.3, 
1.5, or 2.0) 
Synthese 
(1.5 or 2.0) 
14 Le Fort I, 7 
Le Fort II, 15 Le 
Fort III, 73 ZMC, 
20 orbit, 14 
frontal sinus, 
138 mandible 
5 Le Fort I, 1 Le 
Fort II, 1 Le Fort 
III, 33 ZMC, 6 
orbit, 7 frontal 
sinus, 7 
mandible  NA 
AO/ASIF 
principlel 
Condyle fracture: 2 
wks; Soft guiding 
elastics when 
appropriate 3 wks to 3 ys 
Wittwer 
et al. 












ZMC fractures, unknown number 
of fractures NA NA NA 6, 12, and 24 mos 
Lee et al. 
(2010)70  43 48 65/26 28.4 (range 11-69) Synthes BioSorb FXd 44 mandible 47 mandible NA 
Champy 
principle’sk 7.4 dy rigid 1, 3, 6, 12 mos 
Park et al. 
(2011)71 26 56 24/2 48/8 36.4 (range 16-83) Solco Intermed BioSorb FXd 
Maxillary, maxillozygomatic 
fractures without orbital wall, 
skull base, Le Fort and orbital wall 









patients Gender (M/F) 
Age (mean±SD or 
median (IQR) in yrs) 
Osteosynthesis system (outer 
screw diameter in 




(B to T, n) 
Osteosynthesis 
principle Duration of MMF Follow-up 
 
T B T B T B T B T B     T B T B 
Menon et 
al. 






20-41) Stryker (2.0) Deltag (2.2) 
ZMC fractures, unknown number 
of fractures NA NA NA 3, 6, and 12 mos 
Tripathi et 
al. 
(2013)73 10 10 17/3 range 17-50 1.7 
Inion CPSa 
(1.5) 
ZMC fractures, unknown number 
of fractures NA NA NA 3 and 6 mos 
Kang et al. 




28 ZMC, 16 Le 





23 ZMC, 17 Le 









Lim et al. 






"Combined mandibular symphysis 












(2015)76 20 24 19/1 21/3 26.4±10.1 26.9±8.6 Synthes (2.0) 
Inion CPSa 
(2.5) 97 mandible NA 
Champy’s 









patients Gender (M/F) 
Age (mean±SD or 
median (IQR) in yrs) 
Osteosynthesis system (outer 
screw diameter in 




(B to T, n) 
Osteosynthesis 
principle Duration of MMF Follow-up 
 
T B T B T B T B T B     T B T B 
Burlini et 
al. 






165 orbit, 163 
maxilla 
52 Le Fort I, 34 
Le Fort II, 11 Le 





No 1, 6, 12 and 24 mos 
Filinte et 
al. 





















Wu et al. 
(2017)79 55 53 30/25 28/25 30  33  
 
Bonaplatesb 





Kim et al. 





MXj (2.0) 21 mandible 18 mandible NA 
 






a: Inion CPS (79/15/6 PLLA/PDLLA/TMC); b: Bonaplates (90/10 PLLA/PDLLA); c: GrandFix (100 PLLA); d: BioSorb FX (self-reinforced 70/30 PLLA/PDLLA); e: Synthes (70/30 PLLA/PDLLA); f: LactoSorb (82/18 PLLA/PGA); g: 1 
Delta  (85/5/10 PLLA/PDLA/PGA); h: Conmed Linvatec  (self-reinforced PLLA/PDLLA); i: KLS Martin (different copolymer compositions possible, details not reported in original manuscript); j: Takiron Osteotrans MX 2 
16 
 
(40/60 uHA/PLLA); k: Champy’s principle for osteosynthesis of the mandible, i.e. osteosynthesis plates should be fixated in the tensile zone (upper border) of the mandible; l: the AO/ASIF principle for osteosynthesis 1 
of the mandible, i.e. osteosynthesis plates should be fixated in the compression zone (lower border) of the mandible. T, titanium osteosynthesis; B, biodegradable osteosynthesis; SD, standard deviation; IQR, 2 
interquartile range; M, male; F, female; yrs, years; mos, months; wks, weeks; MMF, maxillomandibular fixation; ZMC, zygomaticomaxillary complex. PLLA, poly-L-lactic acid; PDLLA, poly-D,L-lactic acid; TMC, 3 
trimethylene carbonate; PGA, polyglycolic acid; uHA, unsintered hydroxyapatite; AO/ASIF: Association for Osteosynthesis/Association for the Study of Internal Fixation. Empty cells: not reported. 4 
  5 
17 
 


















































































































































































































































































































































































































Perioperative endpoints Short-term follow-up Intermediate follow-up Long-term follow-up Overall follow-up 
Randomized controlled trials 
Bhatt   
(2010)57 
B 0 1.8 
    
23.5 
(O) 0     52.2   
20.0
†     5.6 
11.1  
(O) 37.5                       0   0 
T 0 0 
    
23.5 
(O) 5.9     45.8   9.4†     0 
7.7  
(O) 10.5                       38.5   0 
Buijs   
(2012)58 








±1.8 a                       0   0 
T     111  
± 92 
8  





a                       0   0 
Ahmed   
(2013) 59 
B 5.7 7.4 
      0         5.9†   0 5.9 
2.9  
(O)                         0     
























































































































































































































































































































































































































B     





± 21.6  
& 0.0  














100   0   0 
T     



















33.3   30.0   0 
Bakelen  
(2015)61 
B     
                                                    
6137± 
2980   
























































































































































































































































































































































































































B      0 0     0 0             0     
T      0 0     0 0             0     
Gareb 
(2017)63 
B     
                                0 (S) 
0.0  
± 0.0 a     
17  
(17-
17)   20.0 0 100 0     
T     




± 0.0 a     
35  
(21-
41)   25.0 25.0 100 30.0     
Prospective cohort studies 
Leonhardt 
(2008)64 
B     




(S) 3.3  100       36.7   0   
3.4 
(O)  
& 6.9  
(S)       
0 (O 
& S)           13.3     16.7     





























































































































































































































































































































































































































Qiu   
(2015)65 
B         0 (O) 2.2           0 0 4.4 0 (O)     6.7 0 (O)                     0 
T         0 (O) 4.4           0 0 13.3 0 (O)     15.6 0 (O)                     0 
Mahmoud 
(2016)66 
B 0   
169  
± 84     0       
36.5  
± 9.7 0 0d         
40.6  
± 8.6       
47.0  
± 8.8           
99.5  
± 0.8a       
T 0   115  
± 38     0       
34.4  
± 8.0  0 0d         
38.2  
± 
11.3       
48.0  
± 5.7           
96.5  
± 7.0a       
Leno 
(2017)67 
B 4.2       0 (O) 4.3       NNA 0 0d 0   0 (O)   NNA   0 (O)   NNA         0 99.2a 9.5     
T 0       0 (O) 0       NNA 0 0d 0   0 (O)   NNA   0 (O)   NNA         0 99.4a 0     
Retrospecitve cohort studies 




















































































































































































































































































































































































































Perioperative endpoints Short-term follow-up Intermediate follow-up Long-term follow-up Overall follow-up 
(2006)68 T           3.2     0       1.4                     0 0         0 
Wittwer 
(2006)69 
B           7.7 12.8       7.7   0           0 (S) 5.1         7.7     7.7     
T           0 0       6.7   0           0 (S) 13.3         0     13.3     
Lee   
(2010)70 
B 0 0       4.2             0                                   
T 2.3 0       2.3             0                                   
Park 
(2011)71  
B           0           3.6                       1.8       5.4   0 
T           0           0                       0       0   3.8 
Menon 
(2012)72 
B 0 2.5 100                0 0d 0                                   
T 0 0 75                15.0 NNA 0                                   
Tripathi 
(2013)73 
B   2.5     0 (O) 0 100         0 0                       0 0         
T   0     0 (O) 0 100         0 0                       0 10.0         
Kang   
(2014)74 
B           0             0             0           0   0     




















































































































































































































































































































































































































Perioperative endpoints Short-term follow-up Intermediate follow-up Long-term follow-up Overall follow-up 
Lim   
(2014)75 
B 0 1.3 
119      7.7         15.4   0                             0   0 
T 0 0 113      6.3         25.0   0                             0   0 
Bhatt   
(2015)76 
B         0 (O)               0   0 (O)                         0     
T         2.8 (O)               0   0 (O)                         13.9     
Burlini  
(2015)77 
B 0 0 
      2.4           1.0     
15.7 
(S)                       96.7 0   1.0 
T 0 
1/ 
TU       2.5           1.3     
9.9 
(S)                       95.0 
 
  1.3 
Filinte   
(2015)78 
B         0 (O) 0             0 0           0           0   0   8.3 
T         5.3 (O) 10.5             5.3 0           5.3           5.3   5.3   5.3 
Wu   
(2017)79 
B     
136  
± 38             42                     46.0            NNA 0     
T     
94  




















































































































































































































































































































































































































Perioperative endpoints Short-term follow-up Intermediate follow-up Long-term follow-up Overall follow-up 
Kim   
(2018)80 
B     
129  
± 29     7.7             0         7.7       7.7   7.7 7.7 0   0   7.7 
T 
    
127  
± 25     6.7             0         6.7       6.7   6.7 0 13.3   20.0   6.7 
All data are given in percentages, unless stated otherwise. All unit of analysis was number of patients, unless stated otherwise. *Unit of analysis was plates. #Unit of analysis was screws. †Unit of analysis was fracture site.  aData 1 
given in mean±standard deviation. bMaximal mouth opening was only assessed postoperatively, no data regarding pre-operative maximal mouth opening reported. cTwo follow-up moments: 1- and 2-year follow-up, respectively. 2 
dIf no wound dehiscence was present, plate exposure was also assessed as not present. B, biodegradable; T, titanium; SD, standard deviation; IQR, interquartile range; O, objectively assessed; S, subjectively assessed; NNA, 3 
numbers not available. MMO, maximal mouth opening; TMJ-dysfunction, temporomandibular joint dysfunction; MFIQ, Mandibular Function Impairment Questionnaire; TU, total number unknown. Empty cells: not reported. Note 4 
that (i) analgesic usage after short-term follow-up is not mentioned in this table as this endpoint was not assessed in any of the included studies and (ii) that certain continuous variables are shown without standard deviations 5 
because these were not reported in the original manuscripts. 6 
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Table S6: Results of meta-regression analysis to analyze the effect of study design on the log risk ratio of plate removal using a random effects model. 1 
Study designs Regression coefficient 95% CI (lower to upper border) P-value Interpretation 
Prospective cohort studies 2.61 0.63 to 4.60 0.001 Significantly higher effect estimate of 
symptomatic plate removal rate in 
the included studies (i.e., in favor of 
titanium osteosyntheses) 
Retrospective cohort studies 1.27 -0.66 to 3.22 0.197 Not significantly related to effect 
estimate of symptomatic plate 
removal rate in the included studies 
95% CI, 95% confidence interval. Reference study design were randomized controlled trials. Statistical heterogeneity: Tau² = 0.31, I² = 17.35%, p = 0.279. The 2 
meta-regression analysis shows that prospective cohort studies have significantly higher effect estimates of plate removal rate (i.e., in favor of the titanium 3 
group) compared to randomized controlled trials and retrospective cohort studies. 4 
 5 
 6 
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Table S7: Input and results of the trial sequential analyses using the random-effects (DerSimonian-Laird) model with the corresponding interpretations. 1 




















TSA could not be performed due to a control event proportion of 0.0% 
Short-term follow-up 
Infection 5.8% 0.26 (0.03-
2.26) 
0.0 115/601 No No No Inconclusive, 
potentially false 
neutral 
Dehiscence 7.5% 1.68 (0.56-
5.00) 













Malocclusion 5.3% 1.01 (0.21-
4.82) 








0.0 118/94 Yes (benefit) Yes (benefit) No Biodegradable 
osteosyntheses 
is superior to 
titanium 
osteosyntheses 
RIS, required information size. aAccording to the observed relative risk and diversity of the present meta-analysis including randomized controlled trials only. 1 
bRIS is very high due to a very small relative risk reduction. Outcomes that are not mentioned were assessed in no or a single randomized controlled trials, or 2 




Figure S1: Example graph with explanation of the trial sequential analysis. The y-axis represents the 
cumulative Z-score and the x-axis the number of patients of included trials. A Z-score of +/- 1.96 
corresponds to α = 0.05 (conventional boundaries). The required information size is the number of 
patients needed to draw a definite conclusion and this number is comparable to a sample size 
calculation in randomized controlled trials. The O’Brien-Fleming spending boundaries are trial 
sequential adjusted boundaries; the fewer patients are randomized, the wider these borders are due 
to increased chance of random errors. Crossing the futility boundary indicates that the intervention is 
unlikely to have the anticipated effect. The interpretation of each area is presented as textboxes in 
the graph. Thus, TSA provides three borders: conventional test boundaries (α = 0.05; Z = +/- 1.96; i.e., 
crossing boundary means potentially false positive or negative), O’Brien-Fleming spending 
boundaries (i.e., crossing boundary means true positive or negative effect), and futility boundaries 
(crossing boundary means true neutral effect). If no boundaries are crossed, the evidence remain 





Figure S2: Forest plot of the endpoint malocclusion (<4 weeks follow-up) of studies including pediatric patients versus adult patients. RR, risk ratio; 95%-CI, 






Figure S3: Forest plot of the endpoint perioperative screw breakage stratified by study design. RCT, randomized controlled trials; Retrosp. CS, retrospective 














Figure S5: Forest plot of the endpoint dehiscence (<4 weeks follow-up) stratified by study design. RCT, randomized controlled trials; Retrosp. CS, 





Figure S6: Forest plot of the endpoint plate exposure (<4 weeks follow-up) stratified by study design. Retrosp. CS, Retrospective cohort studies, RR, risk ratio; 






Figure S7:  Forest plot of the endpoint pain (>12 weeks follow-up) stratified by study design. Retrosp. CS, Retrospective cohort studies, RR, risk ratio; 95%-CI, 





Figure S8: Forest plot of the endpoint plate removal (overall follow-up) of studies including pediatric patients versus adult patients. RR, risk ratio; 95%-CI, 







Figure S9: Forest plot of the endpoint plate removal (overall follow-up) of studies including patients with mandibular fractures versus other fractures. RR, 











Figure S11: Forest plot of the endpoint revision surgery (overall follow-up) stratified by study design. Retrosp. CS, Retrospective cohort studies, RR, risk ratio; 
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